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(57) ABSTRACT

An extraction system for removing unpleasant odor includes
a housing having front and rear walls and side walls 1nter-
connecting the front and rear walls. The depth of the housing
from the front to the rear wall 1s substantially less than
distances across the front and rear walls from one side to the
other thereof. A centrifugal fan 1s mounted to the housing
with an axis of the fan being perpendicular to the rear wall.
The fan has an axial air inlet located centrally of the front
wall for receiving odor-laden air and an air outlet from the
fan 1s tangential to the fan and coupled to discharge air to
atmosphere from the extraction system. An absorbent filter
unit 1s located within the housing downstream of the fan and
includes an absorbent mass and a perfume source. Air
discharged to atmosphere i1s both substantially free of the
odor and scented via the absorbent filter unait.

4 Claims, 5 Drawing Sheets
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1
LAVATORY SYSTEMS

BACKGROUND

This disclosure relates to lavatory systems.

Unpleasant odours are all too prevalent 1n lavatory sys-
tems, for example public lavatories, especially public uri-
nals. While such systems will usually employ water traps to
prevent sewer gas from infiltrating, odours upstream of the
water trap have only been able to be dealt with heretofore by
regular flushing of the water trap to remove accumulated
urine and/soil, by attempting to mask the odour by other
strong smells such as pine or naphthalene, or by ventilation
as a whole of, and especially by air extraction from, the
room (hereafter: “lavatory room™) in which the lavatory
system 1s 1nstalled.

The present disclosure adopts a quite different approach.
As explained 1n more detail below with reference to specific
embodiments, we seek to remove odour directly from 1its
source.

SUMMARY OF TH

T

DISCLOSURE

In accordance with a first aspect of this disclosure, there
1s provided an extraction system for a lavatory unit selected
from urinals and toilet bowls, the lavatory unit including a
receptacle for human liquid or solid waste, the receptacle
having an outlet for such waste; the extraction system being
adapted to extract odours from a region upstream of the
receptacle outlet, and comprising: a shallow housing having
front and rear walls, and side walls interconnecting the front
and rear walls, the depth of the housing from the front to the
rear wall being substantially less than distances across the
front and rear walls from one side to the other thereotf, the
housing mounting a centrifugal fan with 1ts axis perpendicu-
lar to the rear wall, the fan having an axial air inlet located
centrally of the front wall and an air outlet generally
tangential to the fan 1n a side wall of the housing, the
housing being adapted for mounting with a ducting connec-
tion providing for airflow for odour-laden air from a region
of the lavatory unit upstream of the receptacle outlet to the
air ilet and with the air outlet being coupled to discharge air
from the air outlet 1n a manner removing odour from the
vicinity of the lavatory unit.

Where the lavatory unit has a water trap associated with
the receptacle outlet, the housing 1s may be provided with
two ducting connections, namely a {irst connection from a
region of the lavatory unit upstream of the water trap to the
air 1let and a second connection from the air outlet to the
lavatory unit downstream of the water trap.

Accordingly, in a second and alternative aspect of this
disclosure, there 1s provided an extraction system for a
lavatory unit, selected from urinals and toilet bowls, of the
kind including a water trap; the extractor system being
adapted to extract odours from a region upstream of the
water trap, and comprising: a shallow housing having front
and rear walls and side walls interconnecting the front and
rear walls, the depth of the housing from the front to the rear
wall being substantially less than distances across the front
and rear walls from one side to the other thereof, the housing
mounting a centrifugal fan with 1ts axis perpendicular to the
rear wall, the fan having an axial inlet located centrally of
the front wall and an outlet generally tangential to the fan in
a side wall of the housing, the housing being adapted for
mounting with a ducting connection from a region of the
lavatory unit upstream of the water trap to the inlet and a
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2

ducting connection from the outlet to the lavatory unit
downstream of the water trap.

Alternatively, the air outlet may be coupled to an absor-
bent filter unit adapted to absorb odour from air discharged
from the extraction system via said air outlet to atmosphere.
Suitably, the absorbent filter unit comprises a carbon {ilter,
preferably capable of regeneration.

Whereas the housing 1s preferably adapted for mounting
its rear wall to a generally vertical surface such as a wall or
an mternal surface of a water cistern, as explained below, 1t
may be suflicient for the housing to be merely supported by
the ducting to which 1t 1s coupled, so that no direct connec-
tion between the housing and any supporting surface may be
required.

Where the outlet 1s coupled to a soil pipe, a non-return
valve 1s suitably included in the ducting connection from the
outlet to the soil pipe.

Where the lavatory unit comprises a receptacle in the
form of a toilet bowl with a cistern, the housing may be
mounted to a preferably generally vertical surface internally
of the cistern above the maximum water level thereof. The
ducting connection may comprise a pipe or hose coupled
from a region of the toilet bowl adjacent 1ts rim to the inlet.
In this case the housing may simply be fitted to 1ts ducting
connections so as to be above the maximum water level of
the cistern, without fixture to any surface of the cistern.
Where the cistern has a flushing mechanism with a built-in
overtflow 1nto the toilet bowl and a cistern lid with a seal, the
inlet may simply be open to the interior of the cistern above
its water line, and the ducting connection to the inlet may
comprise the said built-in overtlow.

In an alternative arrangement in which the lavatory unit
comprises a receptacle in the form of a toilet bowl with a
cistern having a flushing mechanism with a built-in overtlow
into the toilet bowl and a cistern lid with a seal, the housing
may be mounted to a wall adjacent the cistern, and the
ducting connection to the inlet may comprise a pipe coupled
between the mnlet and the water cistern above 1ts maximum
water level and the said built-in overtlow. Alternatively, the
housing may simply be fitted to the ducting connections
without any direct fixing of the housing to the wall.

In 1nstallations 1n which the housing 1s mounted interiorly
ol a water cistern and the ducting connection from the outlet
to the lavatory unit downstream of the water trap comprises
piping connecting the outlet to the soil pipe via a non-return
valve, power connection to a motor for the fan may be via
wiring that extends from the said motor through said outlet
and along said piping, 1ssuing through the wall thereot, at a
position upstream of the non-return valve, for electrical
connection to a source of electric power.

Where the lavatory unit comprises a urinal with a urinal
bowl having an outlet for urine therefrom, the housing 1s
conveniently mounted to a wall alongside the urinal bowl,
the ducting connection to the air inlet comprising piping
tapping into plumbing for the urinal unit downstream of the
outlet from the urinal bowl, and immediately above 1ts water
trap, where the urinal 1s fitted with a water trap, airflow of
odour laden air from a region upstream of the urinal outlet
being via that outlet, the said plumbing and the ducting
connection to the air inlet. Where the urinal 1s fitted with a
water trap, there may be ducting connection from the air
outlet via piping coupling the air outlet to a waste pipe from
the urinal unit connected to the downstream side of the water
trap. Alternatively, the air outlet may simply be coupled to
a said absorbent filter umit adapted to absorb odour from air
discharged from the extraction system via said air outlet to
atmosphere.
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Where the lavatory unit comprises a urinal of the kind
comprising a trough i which urine 1s collected before
passing via an outlet comprising a drain from the trough and
a water trap to a waste pipe, the housing 1s mounted to a
wall, the ducting connection to the air inlet comprising
piping tapping into plumbing for the urinal between the
drain and the water trap. The air outlet may be coupled to a
ducting connection comprising piping coupling the air outlet
to the said waste pipe downstream of the water trap. Alter-
natively, the air outlet may simply be coupled to a said
absorbent filter umit adapted to absorb odour from air
discharged from the extraction system via said air outlet to
atmosphere.

In the case of urinals, the fan preferably runs continu-
ously, 1n which case, a non-return valve may be omitted.
However, for added security to prevent back-flushing of
sewer gas, should there be a power-cut, a non-return valve
may be fitted regardless.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the accompanying drawings by way of
example only:

FIG. 1 shows an exploded sectional view of a fan and
housing taken along the line I-1 in FIG. 2;

FIG. 2 1s an elevational view of the fan and housing of
FIG. 1 as seen 1n the direction of the arrow A in FIG. 1;

FIG. 3 1s a scrap sectional view taken along the lines
III-1IT i FIG. 2;

FI1G. 4 1s a generally schematic view of an embodiment of
extraction system applied to a urinal;

FIG. 5 1s a longitudinal sectional view through a non-
return valve;

FIG. 6 1s a generally schematic view of an embodiment of
extraction system applied to a toilet bowl and cistern;

FIG. 7 1s a generally schematic view of a variation of the
extraction system of FIG. 6; and

FIG. 8 shows an alternative embodiment of fan and
housing with discharge of air from the air outlet of the
extraction system via an absorbent filter unit to atmosphere.

DESCRIPTION OF PREFERRED
EMBODIMENTS

A shallow housing 1 for a centrifugal fan 2 i1s shown 1n
FIGS. 1 and 2. The housing comprises a front wall 3 and a
rear wall 4. Centrifugal fan 2 1s preferably a radial blower.
Suitable 12 volt DC radial blowers with electronically
commutated external rotor motor are available from ebm-
papst UK Ltd of Chelmstiord, Essex under the trade desig-
nation REF 100-11/12, and have a total thickness of fan and
motor of under 25 mm. The motor of fan 2 1s mounted by
screws to mounts 5 on rear wall 4. An 1nlet stub pipe 6 1s
mounted centrally of front wall 3 via a frustoconical portion
7 to define plenum 8 for inlet air on the inlet side of fan 2.
The fan draws air 1n axially and ejects it 1n a tangential
direction. The fan blades are preferably backwardly curved
to reduce noise and increase efliciency. Side walls 9 extend-
ing perpendicular to the front wall extend from each edge of
front wall 1 towards the rear wall. An interior wall 10 1s
mounted within a chamber effectively defined by the front
wall and side walls to guide air flow towards an outlet stub
pipe 11 mounted 1n one side wall. It will be seen that interior
wall 10 follows the cylindrical profile of the fan at a fixed
radial separation over three-quarters of a circumierence
betore diverging to outlet 11. Front wall 3 1s generally square
apart from three of 1ts four corners, which are cut-away. As

10

15

20

25

30

35

40

45

50

55

60

65

4

best shown 1n the scrap sectional view of FIG. 3, apertured
triangular flanges 12 are mounted to side walls 9 at their
edges furthest from front wall 3 at positions corresponding
to the cut-away corners. In practice the main portion 13 of
housing 1, comprising the front wall with 1ts sidewalls, the
flanges and the interior wall may be moulded, for example
from acrylic plastics, in one piece. Rear wall 4 forms a
complete square with apertured corners corresponding to the
positions of apertured flanges 12. A shallow upstanding wall
14 1s integrally formed on rear wall 4, again by moulding the
rear wall 4 1 one piece, at positions just in board of the
positions occupied by sidewalls 9 when the main portion 13
1s offered up to rear wall 4 already mounting the fan 2 and
motor. Fixings inserted through the apertures 1n tflanges 12
and rear wall 4 enable the fan and 1ts housing 1 to be
mounted to a generally vertical surface. As can be seen from
FIG. 1, the depth of the housing from the front to the rear
wall 1s substantially less than distances across the front and
rear walls from one side to the other.

Providing cut-away corners reduces the space occupied
by the housing 1. Thus, the remaining corner may also be
cut-away, although this 1s not shown 1n FIG. 2.

Turning now to FIG. 4, a urinal 15 comprises a urinal
basin 16 with a drain 17 from which urine, together with
water used periodically to flush the urinal basin, passes via
a conventional water trap 18 to a waste pipe 19. Urinal basin
16 will generally be mounted to a vertical wall. A housing,
1 with fan 2 and motor 1s conveniently mounted alongside
urinal basin 16 on the same wall. Ducting 20 1s provided
between a region upstream of the water trap and nlet 6 of
housing 1. The ducting 20 here comprises piping tapped nto
the plumbing for the urinal umt below drain 17 immediately
above 1ts water trap 18. Ducting 21 connects outlet 11 with
waste pipe 19 downstream of water trap 18.

The fan motor suitably runs continuously, avoiding
reverse penetration of sewer gas, while substantially reduc-
ing the odour of urine without needing to mask 1t with
another strong smell. However, for additional security
against sewer gas, a non-return valve 22 may be incorpo-
rated 1n the system, suitably between the outlet 11 of housing
1 and waste pipe 19. As shown 1n FIG. 5, valve 22 comprises
a generally cubic housing 23 defining a valve chamber 24
therewithin. Two stub pipes 25, 26 are coupled to housing
23. One stub pipe 235 1s simply jomned to one wall 27 of
housing 23. The other penetrates through a wall 28 of the
housing 23 opposite wall 27, its end 29 being cut at an angle.
A flap valve 30 1s pivoted at 31 so as to overlie cut end 29
by gravity. Air pressure created by fan 2 1s suflicient to open
flap valve 30 to allow odour-laden air to pass. When the
motor stops, the flap valve will close cut end 29 preventing
back flushing of sewer gas.

The system illustrated in FIG. 4 has the advantage that air
extraction 1s applied to the region in which the odour 1is
generated, so that signmificantly less power 1s consumed as
compared with an extraction system seeking to reduce odour
by ventilating the lavatory room as a whole. A typical motor
for fan 2 has a consumption of 7.5 watts/hour.

The extraction system 1llustrated in FIG. 4 may be applied
equally well to a urinal of the kind comprising a trough 1n
which urine 1s collected before passing via a drain from the
trough and a water trap to a waste pipe. In this case, housing
1 would be mounted to a convenient wall, the ducting
connection to the inlet 6 comprising piping tapping into
plumbing for the urinal between 1ts drain and its water trap,
and the ducting connection from the outlet 11 comprises
piping coupling the outlet 11 to the said waste pipe down-
stream of the water trap.
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Similar odour-reducing extraction may be applied to the
toilet bowl of a water closet, as explained with reference to

FIGS. 6 and 7.

A water closet 32 1s schematically illustrated in FIG. 6 and
comprises a toilet bowl 33 with an outlet 34 to a conven-
tional S-bend water trap exiting into a soil pipe 33. Toilet
bowl 33 1s flushed from a water cistern 36 by a flushing
mechanism, indicated schematically at 37, which may be
operated mechanically by a user (lever, press-button, etc) in
conventional fashion or under automatic control (for
example a proximity detector) again 1n a manner known per
se, and 1s typically lifted to allow water within the cistern to
pass through an opening into a conventional down pipe 38
issuing into toilet bowl 33 Cistern 36 has a water feed 39
from an external source controlled by a float valve 40, here
a conventional ball-cock 41, which sets a maximum water
level mm the cistern. The flushing mechanism 37 here
includes a built-in overflow 42 1nto the toilet bowl 33 via the

normal flushing down pipe 38. The cistern 36 has a cistern
lid 43 with a seal 44. In the arrangement of FIG. 6, the
housing 1, with fan 2 and motor, 1s mounted to a generally
vertical surface 45 internally of the cistern 36 above the
maximum water level thereof. The inlet 6 1s simply open to
the air space above the water level 1n the cistern. The outlet
11 1s coupled via piping 46 and a non-return valve 22 to soil
pipe 35 downstream of the S-bend. Operation of the extrac-
tor unit creates a partial vacuum within the cistern drawing
odour-laden air from the toilet bowl via ducting provided by
the down pipe 38 and overflow pipe 42 into the airspace
above the water line within the cistern and hence to inlet 6,
the odour-laden air being exhausted via piping 46 to the soil
pipe.

Rather than employing the overflow and normal down
pipe, a housing 1 within the cistern 36 may be coupled by
a separate pipe from the toilet bowl adjacent its rim to inlet
6.

In another alternative arrangement shown in FIG. 7,
housing 1 1s mounted alongside cistern 36, inlet 6 being
coupled to the air space above the water level 1n the cistern
via a pipe 47 through the wall of the cistern.

Whereas urinal systems will normally operate continu-
ously, toilet bowl systems may be set to operate only
intermittently, for example by the motor being switched on
for a set period from each operation of the flushing mecha-
nism to exhaust odour-laden air from the bowl.

In the arrangements of FIGS. 4 and 7, there 1s no problem
in supplying electric power to the fan motor. A suitable 12
volt transformer/adaptor 48 may be mounted at a convenient
position and coupled to the mains power supply, wiring 49
providing DC power to the motor. With in-cistern installa-
tion of the housing 1, wiring 50 from transformer/adaptor 48
1s conveniently fed into cistern 36 via piping 46 and outlet
11, as shown 1n FIG. 6.

As an alternative, 1n any of the above arrangements, to
fixing the rear of the housing to a (preferably, generally
vertical) surface such as a wall or an interior surface of a
water cistern, the housing may simply be fitted to, and
supported by, the ducting. In this case, the apertured flanges
12 may be omuitted.

Because the preferred fan motors have such small power
requirements in all the 1llustrated arrangements, several such
motors may be coupled to a single transtormer/adaptor. The
adoption of a shallow housing 1 enables the housing to be
mounted 1n an inconspicuous position against the wall of the
lavatory room, or within the cistern itself as 1n the FIG. 6
arrangement.
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For ease of comparison, parts of the extraction system
shown 1n the embodiment of FIG. 8 that correspond to parts
of the extraction systems 1llustrated in FIGS. 1, 2 and 3 are
identified with like reference numerals.

In FIG. 8, a shallow housing 1 for a centrifugal fan (not
shown, but 1dentically mounted to the fan of FIGS. 1 to 3)
comprises a front wall 3 and a rear wall 4. An air 1nlet stub
pipe 6 1s mounted centrally of front wall 3 via a frustoconical
portion 7 to define plenum 8 for inlet air on the inlet side of
the fan. The fan draws air in axially and ejects it 1 a
tangential direction. Side walls 9 extending perpendicular to
the front wall extend from each edge of front wall 1 towards
the rear wall. Rather than being provided with an outlet stub
pipe serving as an air outlet, as 1n the embodiment of FIGS.
1 to 3, in the present embodiment, tangentially driven air
from the centrifugal fan 1ssues into an absorbent mass 101
contained within a filter housing 102 defined between
extended portions 103 and 104 of the front and rear walls 3
and 4. In thus embodiment filtered air i1s discharged to
atmosphere through a grille 105 formed 1n the extended top
wall 103. Absorbent mass 101 1s suitably a carbon filter. The
carbon {ilter may be provided in the form of a replaceable
filter cartridge 106, as illustrated, 1n which the filter mass
101 1s mounted to an end wall 107 fitted with a tab 108.
When the filter mass 1s full, a user may simply withdraw the
cartridge from the housing 102 by pulling on tab 108. In the
case of a carbon filter, the cartridge can be regenerated by
heating to drive off the trapped odour molecules, and can
then be re-used. Optionally, as shown, there may be a second
cartridge 109 behind a further grille 110, and with a similar
tab 111 for removing and replacing it. Cartridge 109 may
contain a perfume.

Variations are possible. Whereas the filter and the optional
perfume source are here mounted within the same housing
as the fan, which provides a particularly compact construc-
tion, this 1s not necessary. The filter could be coupled to the
fan housing air outlet by ducting to discharge filtered air to
atmosphere at a position remote from the fan housing.

Apart from discharge of filtered air to atmosphere, either
in the immediate vicinity of the fan housing, as in the above
illustrated arrangement, or at a remote position, as in the
above described variation, the extraction system may be
mounted to urinals or lavatories in all the ways described
and 1llustrated 1n FIGS. 4, 6 and 7.

The mvention claimed 1s:

1. An extraction system for removing unpleasant odor,
and comprising;:

a centrifugal fan having an axis and being constructed and

arranged to provide an axial-in, tangential-out airtlow,
a housing mounting the fan, the housing having front and
rear walls and walls mterconnecting the front and rear
walls, the fan being mounted with the axis perpendicu-
lar to the rear wall, the depth of the housing from the
front to the rear wall being substantially less than
distances 1n all directions across the front and rear
walls, whereby the housing 1s shallow from front to
rear, the rear wall being constructed and arranged to be
mounted to a confronting surface selected from a
building wall and an internal surface of a water cistern,

an air inlet for the fan located in the front wall of the
housing for receiving odor-laden air in conironting
relation to the fan axis,

an absorbent filter unit located within said housing down-

stream of the fan, and positioned to receive air exiting,
tangentially from the fan for discharge to atmosphere
via the absorbent filter unit, the absorbent filter unit
comprising an absorbent carbon {filter mass, and
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a perfume source also located within said housing,
whereby air discharged to atmosphere 1s both substan-
tially free of said odor and scented,

the absorbent carbon filter mass being removable from the
housing independently of the perfume source for regen-
cration by heating, and the perfume source being
located within an accessible chamber within the hous-
ing for removal and replacement of the perfume source
when spent.

2. The extraction system according to claim 1, for a
lavatory unit, selected from urinals and toilet bowls, of the
kind including a water trap; the extraction system being
adapted to extract odors from a region upstream of the water
trap, and being provided with a ducting connection from a
region of the lavatory unit upstream of the water trap to the
inlet.

3. A lavatory installation, comprising a lavatory unit and
an extraction system for removing unpleasant odor from the
lavatory installation; the extraction system, comprising;:

a centrifugal fan having an axis and being constructed and

arranged to provide an axial-in, tangential-out airtlow,

a housing mounting the fan, the housing having front and

rear walls and walls iterconnecting the front and rear
walls, the fan being mounted with the axis perpendicu-
lar to the rear wall, the depth of the housing from the
front to the rear wall being substantially less than
distances in all directions across the front and rear
walls, whereby the housing 1s shallow from front to
rear,

an air inlet for the fan located i1n the front wall of the

housing for receiving odor-laden air in confronting
relation to the fan axis,
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an absorbent filter unit located within said housing down-
stream of the fan, and positioned to receive air exiting,
tangentially from the fan for discharge to atmosphere
via the absorbent filter unit, the absorbent filter unit
comprising an absorbent carbon filter mass, and

a perfume source also located within said housing,
whereby air discharged to atmosphere 1s both substan-
tially free of said odor and scented,

the absorbent carbon filter mass being removable from the
housing independently of the perfume source for regen-
cration by heating, and the perfume source being
located within an accessible chamber within the hous-
ing for removal and replacement of the perfume source
when spent,

wherein the rear wall of the housing 1s mounted to a
generally vertical surface selected from a building wall

associated with the installation and an internal surface
ol a water cistern, and

wherein said lavatory unit comprises a receptacle in the
form of a toilet bowl provided with a cistern, wherein
a ducting connection 1s provided to the air inlet, the
ducting connection comprising a pipe or hose coupled
from a region of the toilet bowl adjacent 1ts rim to the
inlet.

4. The lavatory installation according to claim 3, wherein
the cistern has a flushing mechanism with a built-in overtlow
into the toilet bowl and a cistern lid with a seal, the inlet
being open to the mterior of the cistern above its water line,

and the ducting connection to the inlet comprising the said
built-in overtlow.



	Front Page
	Drawings
	Specification
	Claims

